MCR-87-2600/NAS8-36106 

DR-3 


$ 


l 


I 


I 



h* 

CO 

CD 

O ^ 

LL CC 
C/3 Ui 

2 & 

mm*. 0 

I 41m* 

1 LU 

< o 

C/3 uj 

< Q 
if. o 



> 

D 


t 

Z 


CO 

CO 


li. u/ 

LUQ>: 

H ^2 

n ^ 

UJ 2_ 

o 


o 

o 


UJ 

CO 

> 

CO 







AGENDA 


: z : 

Z 



2 

O 

o 



o 

CO 

■ CO 



CO 






o 

o 


LU 

o 

o 

o 

_J 

o 

o 

_l 

Q 

Q 

111 

CO 

LU 

< 

O 

o 

_J 

_l 

• —1 

CC 

in 

—1 


§ 

> 

nr 

> 

_i 

§ 


_l 

Um 

nr 

_i 

_l 




< 

_l 

CD 

CD 

< 

_J 

§ 

CD 



CO 





LU 





3 





CO 




> 

CC 

< 

3 

CO 

CO 

o 


CO 

LU 

3 


CO 

CO 

CO 

LU 

3 

CO 

CO 

-J 

1“ 

LU 

' * 

CO 

nr 

CO 

> 

1— 

3 

< 

CC 

CO 

z 

CD 

3 

h- 

o 

CO 

CO 

< 

O 

CD 

3 

o 

LU 

o 

CO 

CC 

CC 

X 

CC 

LU 

1 — 

LU 

LU 

CL 

Q 

CO 

< 


martin marietta 




EXECUTIVE SUMMARY 



CO 





CO 

Ui 

> 

> 


2 

CO 

z 

o 

3 

OC 

OC 

CO 

5 

< 

OC 

o 

CO 

CO 

< 

2 

s 

< 

2 

2 

3' 

o 

CO 

H 

3 

3 

CO 

OC 

CO 

uj 

CO 

CO 

Ui 

Q. 

s 

LL 

H 

— 

DC 

> 

o 

CO 

CO 

z 

CO 

1- 

111 

co 

o 

3 

o 

o 

£ 

CO 

CO 

z 

LU 

o 

> 

-J 

< 

z 

< 

O 

< 

o 

111 

E 

m 9 

> 

o 

OC 

H 

OC 

Q 

o 

Ui 

X 

0. 

z 

< 

< 

< 

UJ 


> 

OC 

< 


CO 

2 

< 

DC 

(D 

O 

OC 

Q. 


PRECEDING page blank not filmed 


tVJX\ 17 TUSt MA RttGTTA 





to 


PRECEDING page blank 


NOT FILMED 


MARTIN /V7A FflE TTA 



The current activity is an extension of the Orbital Transfer Vehicle Concept Definition and System 
Analysis Study that was initially awarded in July, 1984. The viewgraph shows key characteristics of the 
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C) INVESTIGATE PROGRAM IMPLICATIONS OF THE ADVANCED MISSIONS 

PROPOSED IN THE CIVIL SPACE LEADERSHIP INITIATIVE (CSLI) PROGRAM 
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PREFER ACC OTV & SCAVENGING TO PROP LOGISTICS VEHICLE 
TRANSITION TO MAN RATING AT SPACE BASE IOC 



We have concluded that the preferred Orbital Transfer Vehicle program in the era where a large 
vehicle is available and Scenario 2 missions are to be performed will be as summarized in the facing 
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This viewgraph shows the general arrangement and breakdown of our selected 
expendable configuration which will be used in either a sidemount.or inline LCV 
payload element . 
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This figure shows the ASE components and weight breakdown for the LCV expendable 
OTV Inline configuration. The ASE equipment (skirt, support beams, and hardware) 
is the same structure as on the ACC. 
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CONCLUSIONS 

Within the constraints of this study, two major conclusions were reached. 
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AEROASSIST CLASSES 



1 ) AEROENTRY ERROR ASSESSMENT 

2) CONTROL & LOADS DATA CHART 

3) HEATING DATA CHART 
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LUNAR LOADS, L/D =0.14 

This chart shows the peak load profile spanning the control corridor for a vehicle returning fran the moon with 
an L/D of 0.14 to a Space Station pickup orbit at an altitude of 245 nm. By utilizing the upper 5.5 nm for 
flic^it, peak loads are reduced to 4.0 g's. 
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OPTION # 4: BASELINE SCENARI0 1 + LUNAR INITIATIVE 
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OTV PHASED GROWTH - UNMANNED PLANETARY INITIATIVE 
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FULL DEVELOPMENT PROGRAM 



GEO SERVICING CONFIGURATIONS FOR OTV 
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GEO SERVICING CONFIGURATIONS FOR OTV 



SRV - SHORT RANGE VEHICLE 
SFE - SMART FRONT END 
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LUNAR PROFILE - DIRECT ASCENT 
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LUNAR PROFILE - LUNAR ORBIT 
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LUNAR PROFILE - LI STATION 
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LUNAR DELIVERY OPTIONS / PAYLOAD CAPABILITIES 
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Within the constraints of this study, two major conclusions were reached. 
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OTV/ORBITER TRAJECTORY PLOT 



martin MARIETTA 



ORBITER-ET-OTV RELATIVE MOTION 
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E.T. CENTERED, LVUI FRAME 
TIME TICS EVERY 200 SEC. 
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ACC OTV PROX OPS SAFETY SEQUENCE 


COMMENTS 

PURGE ENGINE & LINES 
REMOVE POWER FROM VALVES 
& ACTUATORS 

PERFORM DUMP 2 HRS FROM DOCK 
NO DUMP FOR 12 HRS 

VENT TANKS DOWN TO 16 PSI 
NO VENT FOR 4 HRS 

CLOSE VALVES AT ENGINES 
REMOVE POWER FROM VALVES 
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ACC OTV ON-ORBIT PAYLOAD INTEGRATION 
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ACS VELOCITY REQUIREMENTS = 71 FPS (35 LB PROPELLANT) 



ACC HARDWARE DISPOSAL 

This figure illustrates the operation of tankage and aerobrake disposal discussed on the previous chart. 
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ACC HARDWARE DISPOSAL 



COMPLETELY 





Shuttle prior to berthing in the Orbiter 


PAYLOAD BAY VOLUME SAVINGS - LH2 TANK JETTISON 
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DELIVERY OF LARGE STRUCTURES, LOW DENSITY P/L’S, CRYO FLUIDS 
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DESIGN ISSUES 
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DELTAS BETWEEN NEAR TERM EXPENDABLE AND 6.B. 
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DELTAS BETWEEN NEAR TERM EXPENDABLE AND G.B. REUSABLE 
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IOC DATE AND VEHICLE OPTIONS 
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LUNAR TRANSFER COMPARISONS 
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Various mrv*** of lunar transfer were investigated for advanced missions, live first, shown here, is a direct 
transfer fran low Earth orbit to the surface of the Moon followed by takeoff and direct injection into a trans- 
Earth trajectory. An aeroassist maneuver is utilized at the end of the mission to brake into a low Earth orbit. 
Velocities derived for this mission consist of Trans -Lunar Injection (TLI) , Lunar Landing, Lunar Takeoff and 
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LUNAR PROFILE - DIRECT ASCENT 
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LUNAR LANDING GROUNDRULES 
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LUNAR LANDING GROUNDRULES 
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THRUST LEVELS FOR LUNAR LANDING 
















LUNAR LANDING ENGINE CONFIGURATIONS 
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LUNAR LANDING ENGINE CONFIGURATIONS 
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98 KLBM SPACE BASED LUNAR LANDING VEHICLE 
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98 KLBM LUNAR LANDER AND EARTH RETURN VEHICLE 

1 98000 Ibm PROPELLANT 
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lunar landing engine compartment 
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DEDICATED LUNAR LANDER 
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LUNAR DELIVERY OPTIONS 
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LUNAR DELIVERY OPTIONS / PAYLOAD CAPABILITIES 
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LUNAR OTV PERFORMANCE 



LOADED PROPELLANT PER STAGE - KLBM 



CRYO ENGINE THROTTLING FOR LUNAR LANDING 
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CRYO ENGINE THROTTLING FOR LUNAR LANDING 
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RL10A-3-7 PROPELLANT 
FLOW SCHEMATIC 
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SOLUTIONS TO CRYO THROTTLING DISCONTINUITY 

The possible solutions to the thrust range discontinuity problem are as follows: 

a. Modify the heat exchanger circuit and engine control system to accommodate throttling through the thrust 
discontinuity without causing unacceptable instabilities and chugging. 
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SOLUTIONS TO CRYO THROTTLING DISCONTINUITY 
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SHUTTLE "C" OTV CHARACTERISTICS 
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SHUTTLE-C EXPENDABLE OTV (15' PI A) 
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CENTAUR REQUIRES STRUCTURAL MODS 
(MAX CAPABILITY TODAY = 10 K P/L) 
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Structural Subjects to be Covered 
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ACC EXPENDABLE OTV BASELINE 
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ACC EXPENDABLE OTV BASELINE 





ACC EXPENDABLE ENHANCEMENTS 
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ACC EXPENDABLE ENHANCEMENTS 
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PROBABILITY CALCULATION 
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OTV DEBRIS/METEOROID BUMPER SIZE 
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QTV DEBRIS/METEOROID BUMPER SIZE 
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OACC COMPOSITE SHROUD 


<u u 


^ Uj *£ O 

< *. P ^ 
_ o c X 

! C 10 " H <M 

j 3 ® gs 


5 s « 2 
C -H 0, 5 ® 

5*<w 4J 2 


o w o> 
a £ Jc 
e * 13 


g o o 

H 04(0 

£ 

O «0 

. O o 


CO H TJ 

a) r o 
m u e 


W «* o <D O 4J H !• 

(0*HtO <C H C H ^ 

H (0 ^ U 0) «H ■* 

Da- _ 0> 5 . 

O O • c 

•H O rH ^ 0) (0 <D ( 

“D ° C C 4J M •* 

c o IM o *H O 

0) - o pH g U < 

avo § 

^ rl nj S U 

d) 3 3 c ut CO Cl) 

h o <d ^ h 5 

o ^ 5 cn — ai : 

c c T3 q £ C 

2 * E Z m 5 O < 

a u h <y > 

^ xz u m 

«t «J *h 4j a) <y 1 

2(d2 5 xj > 

^ Jj CO *D (d H H ' 

-C ti *“• 

73 o <0 Tj • •-» • 

2 4J ®C 3 C 

3 M C >1 V 

32" § 2 * 3 . 3 . 

S|*3 <°§*d 

fl?ft ifioj fl. 

co £ ^ -C lu 

H 9? 0 3 : CO c 

S 2*2 S " n # 

,Q D o c/) d) O 5 

S- < c -h £ 

<w a o „ .c ^ 

O w m ffl U4J 

2 co .C -h 

tj3 -m a • ^ 

0 ) *5 14-1 4-1 c s 

So 5 m 1 c 

9* g C d - N -H ( 

e -h in ^ 0 -t 

o (0 w 5 * >1 

U ^ M - « o a 

CO O' n 0 

« (0 -2d <0 JJ • 

■* .c <u 3 h xz ( 

rt , x: t3 - 4J 

g CO 4J C +1 C 

• ^ CO (0 *H C 

9 *-» O CO M O 

° 5 4J o CO 

X) co 2 

c ^ .h a> m c 

II- Sfl- 

« s S' 5 -* 

<u <0 2 '3 § S o> 

c c o* o f c 

-4 ,. 3 4J 4J <0 

M (0 .. 4J 
0 W 3 4J « I 

«0 W rH O 

nj d) D c 0 ^ jj 

XZ XZ T3 O M 7 I 

4_> o . u *o a a) 

d) Eh C £ C 

JC O CO C <0 O -H 

H-ucoa »-»g(jH 


3 H 

TJ ^ 

c +1 C 

(0 H 


to a> 

•h a> m c 

5 ■as- 

cn § .2 -y 


290 



DACC COMPOSITE SHROUD 



MANNED SPACE SYSTEMS 





DACC SHROUD WEIGHT COMPARISON 


T3 4J H 

2 M © 

o o m 
m a 2 
sz cu-m 
(0 3 0 
co s 
T3 . M 
a) 12 4J 
N 3 W 
•H O 
M © 

3 2T e 

W 2 (TJ 

» Oi Hi 

4) __ 

g.1 s 

jgS® 

0’S « 

MG • 

c m o» « 

O 3 *H • C 
W M W O 

M M-t T3 4J 
© 
m 


o 

o 


45 

C o 

CQ 


e 

T3 3 

s« » 
a* 

a) 


4-4 

§ 

O 


e © 

§£ 
O ** 


a 

a> 

o 

§ 

o 


•q c 

* • ° 

«j <n u 
a> g 

% O 45 a) 

m jj x; 

% x: o tS 

M C 
'* © O -H 

© jj 4-4 a 
3 © o 

m £ TJ »h 

•C T3 c > 

© -h © 

Nh'O 

© ^ 


CO 

5 

o 

sz 


CO 


CO 

ra 

CO CO & 
© rti 

•MM© 

m a % 
© © 
45 a) 5 
O 45 
•M 
CO 

*H 13 
45 C 


-H 

CO 

M 

G 

a> 

a 

© 


© a; -m © 

1 J3 « J3 

O jj i j 
TJ ^ TJ 

/r* ^ ^ C 

^2° 

rn O' 4^ C 

"■s ” § 

4) 2 0) -H 

C * r; P 
Qi 2 N 

8 s n 

&«3 5 

^ 5 S 2 

H ij ® Q* 

3 a « m 

•H O ? <U 

s s > 
o °* o 

§ H T3 m 

JC <u O 

a , p 

■o g 

2 3 -3 s 

<D £ S ** 

> 2 4) V, 

•H 2 O <u 

C O' 

44 © C 
° . 45 -h 

• ® 8 g 

8 § 2 S 
•p 5 a i 
2 J an 
o *o •* 

O 4> w O 
”0 5 ^ 4) 

S s " 

*G £ . j_) 

« © 13 a 

•n f* © © 

5 © o M 
2 T3 •§ 2 
S -M M 3 

8 s „ o . 

«i : " u b 
« m 2 " 

P M 3 O 4) 
a <0 4) ^ § 

jj £ O' .2 m 


M TJ 4J W 


© *M 

03 §* 

© 0) 


© 

c 

G 


44 


C 

<0 

© 

a 

o 

13 

© 


(0 © 


c 

o 


h © j3 m 


© © ’ H oi 

£ -H ti c 
© a c c -h 

45 <0 A3 O' 43 

e-» a a*H 4 


O' 6 " 1 


co 

© 

•1 £ 
m ® 

S W 

•H O 
M CO 
3 r4 
CO (0 

05 - 
a) 45 
M O 

atd 


co ^3 

•H O 
CO O 

C 3 
O 

O co 
CO 
© -4 

M (TJ 0) 0) 


a> c 
o g 


m ,v 

3 43 
•M 


•M 4J 
<0 *H 


7* 'v -i-i 

^ 4-1 TJ « 
3 O O Q 


M 

44 

CO 


(0 


a 

a 

o 

o 

o 

CO 


© 


45 

O 

•H 

% V 

G ^ t) 

(0 C ^ . 

w © 13 TJ 
fl>i22 


, M 
45 


co 


CO o ^ 

§ " <B 4) 

2 S ” w 

n a c 

g) (0 <u -H 

•H M M N 
M-l C3 3 
C jj 
0^0 
O O 3 

tj a> ij 

« 

5 £ 

CO c 


•M 

CO 

>i 

CO 


o 

M 

-M 

C 

o 

a 


r-4 4J 


© *C 
ti w 


<0 

M _ 
O' 45 
© 


M 

- © 
2 45 
•u 


CO 


•M 

c 


c 4J 

O 44 

o 

•M 

•*4 4_) 

© 13 M c M 

43 C © O' cO 

6-t (O 43 *H Cu 


a©’ H 
e ** 
o 3 ^ 
o O 


© 


© © co *0 

4J *H © 

CO *H © 

© W O' G 

o O c 
5 9 -h © 

gOflJJ 

a° w o> 

a> Ji^-S 

© 42 ‘ H C 
M % © -H 

© o s e 

44 g -H 

4j r 43 -4 

^ ii . 

§ ."-a 

|1 10 S 

5 o 

O » O 0) 

JJ M _j 

C 4) £ ■* 

•h -P to q) 

*H ft. • 
« « T3 

a. 1 3 c O 

8 8 s 

C O 2^ w 

O 4) 5J ^ 4) 

S, s5 5“ 

O' — "• co 
■H -u G o 
»o« .a 

4-1 J3 ,H 6 

JJ o O 

J3 , 2 « 
w M 4) « a) 

2 2-h §5 
^ ° - 

•H n *• 2 -H 

0^4). 

3 £ £ C 

JJ S ^ "*J O 

W vx 

<U ^ ® J 

JC y -C <0 

J-> 5 M -P N 
,r1 *«4 _ *M 
O' Cm 
C *2 © * H 3 

4J O' Jj TJ CO 
© *H 3 © © 

rH © “M N M 

(/) S SJ*W ft 

C 5J rH 
© 4-> M © J4 
M © 44 © O 
g-» C co M 44 


CO 

% 

•P " M 


292 


DACC SHROUD WEIGHT COMPARISON 


CO 

C 0 ^ 

3 £ 

□ (3 

a E 


h»oo*ooor*> o © 

CO CM O CNI T“ t- 

t + < ? + ^ 


^ cd co cm in co o- 

u in n in cm cm m 

C lOr r r O' 

a N 


oocmt-^oo’Ocd r*- o 

O CO r* W h* CM CM O) CO 
CM CM U) CO ^ o 

^ cm m 


to co cm in co o* 
m n m cm cm m 
in r r- r- O' 
CM 


rNrCOQ^OO) O N 
CO CO O) in N CM O) a> h- 
r- r- CO CM CM h- 

cm m 


o uj 
in 9 F uj 

h <9 

osz 

3 CCO 

S£ a > 

£Sf ** 


X UJ 2 
! o o W 
UJ 2 o 

s: § p 

o o z 
ECO 
Soo 


25 

z tc X 
O 0 . Q 
h- -J UJ 

< < s 
5 s g 

< CC o 

CL UJ 2 
UJ I tt 

co F- °* 


8 to 

o£o 


MANNED SPACE SYSTEMS 



PRESSURE AT IGNITION AND SHROUD GEOMETRY 
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STS STRUCTURAL DESIGN REQUIREMENTS 
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Factor of Safety 

• 1.4 for all internal & external loads 

» 2.0 for buckling 

Ignition overpressure = 0.9 psi (max.) 
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STRUCTURAL ANALYSIS SUMMARY 
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STRUCTURAL ANALYSIS SUMMARY 
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BATTERY CANDIDATES 
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BATTERY SELECTION 
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This viewgraph shows the general arrangement and breakdown of our selected 
expendable configuration which will be used in either a sidemount or inline LCV 
payload element. 
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ASE FOR 50K OTV - SIDEMOUNT CONFIGURATION 
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ASE for 50K OTV SDV SIDE-MOUNT CONFIGURATION 
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This figure shows the ASE components and weight breakdown for the LCV expendable 
OTV Inline configuration. The ASE equipment (skirt/ support beams/ and hardware) 
is the same structure as on the ACC. 
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ASE for 50 K OTV LCV IN-LINE CONFIGURATION 
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COMPARISON of LCV vs ACC OTV CAP LOADS 
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LCV OTV AIRFRAME STRUCTURAL ANALYSIS 
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LCV OTV AIRFRAME STRUCTURAL ANALYSIS 
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GROUNDBASED CRYOGENIC REUSABLE OTV 
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GROUND BASED CRYOGENIC REUSABLE OTV 
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GROUNDBASEO CRYOGENIC OTV WEIGHT CHANGE SUMMARY 
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CONCLUSION: 7.82 N.M. CONTROL CORRIDOR REQUIRED TO COVER ERRORS WITH 33% MARGIN 



MARS CONTROL & LOADING PARAMETRICS 





u 50 


_ CO 4J 

« -5 S t 

lali 


<0 


a o *H 


00 


O 4J 


IU 

&JB 


(0 


co 


S'fcj 

M 


4-4 CO 
■ 8-8 

8JB 

•d * 

O O 

JU 

2 3 
V 

2 * 
$ 


K 8 
8 ^ 
hTJ 
2-2 

t _ 

O M 
CO CO 

73 CN 
m 
%a • 
O o 


4-J 

o 


8 -h ^ 
° 

sjs a § 

;s«s 


0) 

f-l 

O 


m 


GO 

«'f?i 

H 8 ^ U 

* 1 -2 3 


5 s 

CO -H 


CO U 

>1 u 


IjS 

it 


CO 0} CO 4J <u 

.2 3 « s a 

m 4J c r ar 


SJS 

5 4J 
(0 co 

It 

U co 

2 


2 

°-8 

SI 

f§ 

JJ 3 


S4 

,0) 

4-1 

4-4 


0) 

r-l 

•8 
i— H 

-H 

I 

JB 

4-> 

5 

% 

CO 


8 


2 

4J 


u 

(d 

u 

£ 


t> 

CO 

CO 

-H 

Q 

\ 

h-3 

I 

■H 


1 § 



0) 


O (J v 


al ”8 & 

8 & -2 
U 4J N 

&§ 8 
£ ® S 

: &S 

IIS 

Cm Cd CO 


i 


378 



MARS CAPTURE, C3=8.2 - CONTROL & LOADS 
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MARS CAPTURE, C3=8.2 - HEATING 
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MARS CAPTURE AERO-ENTRY ERROR ANALYSIS: C3=13 
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CONCLUSION: 8.12 N.M. CONTROL CORRIDOR REQUIRED TO COVER ERRORS WITH 33% MARGIN 
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MARS CAPTURE, C3=13 - CONTROL & LOADS 
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MARS CAPTURE, C3=13 - HEATING 



BALLISTIC COEFFICIENT ( LB / FT 
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MARS CAPTURE AERO-ENTRY ERROR ANALYSIS: C3=31 


CC 

o 

. cc 

S hi 

— J LU 
< LU 

>o 
=> E 

O LU 
LU Q_ 


£ 

LU 

Z 

CC 

3 

CD 

CO z 

§2 

£g 

CD CC 

Z o 
I— o 

LU _| 

si 

iSfe 


CC 

Ul 

H- 

LU 


^ I - 
H CC 
CC LU 
LU O 
O Z 

Oo 

E o 

r? LU 


3 T UJ 
§ 2 > 
Jt® 

LU U- LL 

8 gs 

Ssp=-S 

e^oo 

CD cc CC 
-H ^ LU LL 

CC 

X I— 

t- , I— LL I— 

C/5 
3 
Z 


ID 00 T- 

W Tf (D oo 

CO CM O t- 
II II II 


CC 

o 

cc 

cc 

LU 

CD 


O 

CL 


CC 

O 

CC 

cc 

LU 

LL 

LL 

g 

3 

O 


OC 

o 

cc 

cc 

LU 

5 

z 


Q 

5? 

I s ** 

+j, 

o 

< 


o 

LU 
-J 

CD 

< < 

_ o Q 

LU ^ y 


CO 


“ H £ 

8 

+i +i +i 


o o v 
CM 00 


LL LL 

O O 
O O 

to to 
to 'I- 

II II 


H 

u. 

o 

o 

to 

CM 


O 

5 

CC 

5 

g 

2 

< 

z 

> 

Q 

o 

CC 

LU 

< 


5 

CC 

LU 

O 

z > 


z 

< 


3 

0 

cc 

UJ 

1 

a. 

05 

O 

2 

5 


cc 

2 o 

£i 

Eq 

ss 

p 


05 

g 


CD 


< 
z 


CD 

cc 

f 


o 

OC 

UJ 

< 


o 

cc 


o 

QC 

LL 


00 CM 
h** CM 

CO 

+1 +1 
II II 


LL U- 

O 2 

CM Q 
00 to 
O 05 


-H +1 
II II 



C/D 

CO 

CC 






390 




PRECEDING PAGE BLANK NOT FILMED 


AT XI f* r//V A7X1 ff/f TTV1 




i 


392 




BALLISTIC COEFFICIENT (LB /FT 
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MARS CAPTURE, C3= 60 - HEATING 
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EARTH CAPTURE ERROR ANALYSIS 
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EARTH CAPTURE AERO-ENTRY ERROR ANALYSIS: C3=8 




■mis figure shows the aeroentry data base for the Earth capture phase. As in the Mars capture phase this 
includes data on lift up and lift down trajectories for vacuum perigees (whose difference yields control 
corridor) , and deceleration loads . 


404 


EARTH CAPTURE, C3=8 - CONTROL & LOADS 
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s figure shows the aeroentry heating data base for the Earth capture phase. As with the Mars capture phase 
.s includes convective heating data for lift \jp and lift down trajectories. Both the peak stagnation point 
iting as well as the time-integrated heat flux values are shown as a function of ballistic coefficient . 
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EARTH CAPTURE AERO-ENTRY ERROR ANALYSIS: C3=16 
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EARTH CAPTURE, C3=16 - CONTROL & LOADS 
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EARTH CAPTURE, C3= 16 - HEATING 
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EARTH CAPTURE AERO-ENTRY ERROR ANALYSIS: C3=32 
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EARTH CAPTURE AERO-ENTRY ERROR ANALYSIS: C3=32 







416 


EARTH CAPTURE, C3=32 ■ CONTROL & LOADS 
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EARTH CAPTURE, C3= 32 - HEATING 
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EARTH CAPTURE AERO-ENTRY ERROR ANALYSIS: C3=68 
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CONCLUSION: 4.35 N.M. CONTROL CORRIDOR REQUIRED TO COVER ERRORS WITH 33% MARGIN 
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EARTH CAPTURE, C3=68 - CONTROL & LOADS 
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EARTH CAPTURE, C3= 68 - HEATING 
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CONTROL VS AERO DELTA-V : EARTH RETURN 








430 


CONTROL VS AERO DELTA-V : EARTH CAPTURE 
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CONTROL VS AERO DELTA-V : MARS CAPTURE 



VELOCITY REDUCTION IN AEROASSIST ( FT / SEC ) 
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LUNAR LOADS, L/D =0.14 

■mis chart shows the peak load profile spanning the control corridor for a vehicle returning frcm the moon with 
an L/D of 0.14 to a Space Station pickup orbit at an altitude of 245 nm. By utilizing the upper 5.5 nm for 
flight, peak loads are reduced to 4.0 g's. 
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LUNAR LOADS, g-RELIEF: L/D = 0.14 




LUNAR AERO CONTROL 


444 



LUNAR AERO LOAD RELIEF 



GIVES ACCEPTABLE LOADS 
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LUNAR AEROBRAKE CHARACTERISTICS 


t/j-L3iiM\riAi rsii-L & trtM 








rizes the basic subsystem weights for the lunar and GED return aerobrakes used on the space 
lunar brake weight was then used in performance assessments of OTV lunar logistics. 
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LUNAR AEROBRAKE WEIGHTS 



ALL WEIGHTS IN POUND 
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